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Recent developments in robotic system usage for material handlings, examine the 
various benefits of its applications in the chemical industIy environment. In order 
to avoid the risk factor in chemical handling, various steps can be taken. One of the 
prominent methods is by substituting the human hands with the robotic ann in 
handling dangerous and erosive chemicals. It is with these reasons that this study 
was conducted with the primary objective to develop a system that would 
contribute towards encouraging a safety way of chemical testing and processing. 
This thesis provides an early analysis of robotic developments in the area 
II 
The objective of this project is to develop a SCARA robotic ann and the intelligent 
control system. The design and development of this project involves three major 
sections. First section concerns about software programming, while the second 
section involves hardware construction and the final section deals with the graphic 
user interfacing (GUI). 
The hardware design can mainly be categorised into electrical design and 
mechanical design. Electrical design involves proper electrical wiring of input and 
output devices~ power distributions, safety devices, interfacing devices and control 
components. The mechanical design is referred to the construction of the robot arm 
structures. These comprise mechanical drawings, mechanical simulations, 
mathematical calculations, as well as parts fabrication. On the other han~ the 
design of software will consist of input and output assignments, program flow 
charts, robot-learning method and MINT programming. Design of GUI will 
involve Visual Basic (Professional Edition) programming. 
Basically, this project comprises several subsystems, namely: a sensor system, 
which is used to obtain data about the state of the mechanism and the environment, 
a controller and drivers, to guide the mechanism and the sensors in a desired 
manner, a planning and control system that decides on the actions and also consists 
of a power distributions system. The specified function of the robotic system is 
accomplished by intelligent interpretation of sensor infonnation and mechanical 
actuations in tenn of plan, task and model. 
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The entire robotic system was carefully and meticulously designed, constructed 
and tested. From the experimental results, it is proven that the proposed robotic 
system was successfully developed. This robotic ann can handle hazardous tasks in 
lab experiment specifically regarding chemical processing. Thus, reducing the risk 
on human. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 
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Bam-bam ~ pembangunan dalam penggunaan sistem robotik untuk mengwuskan 
bahan membuktikan pelbagai kebaikannya dalam industri bahan kimia. Demi 
\Ultuk mengelak dari risiko pengendalian bahan kimia, pelbagai langkah boleh 
diambil. Salah sam langkah penting ialah dengan menggantikan tangan manusia 
dengan tangan robot untuk mengendalikan bahan-bahan kimia berbahaya dan 
menghakis. Untuk tujuan inilah, kajian ini dijalankan dengan matlamat utama 
untuk menghasilkan sebuah sistem yang dapat menyumbang kepada keselamatan 
pemprosesan dan pengujian bahan kimia. Tesis ini menyediakan analisis awal 
dalam pembangunan robot dalam bidang berkenaan. 
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Objektif projek adalah untuk menghasilkan sebuah robot jenis SCARA dengan 
sistem kawalannya. Rekabentuk dan pembangunan projek akan melibatkan tiga 
bahagian penting. Bahagian pertama menitikberatkan bidang perisian manakala 
bahagian kedua meliputi pembinaan perkakasan, dan disusuIi dengan antaramuka 
pengguna secara grafik. 
Rekabentuk perkakasan bolehlah dikategorikan kepada rekabentuk elektrikal dan 
rekabentuk mekanikal. Rekabentuk elektrikal merangkumi pendawaian alatan 
masukan dan keluaran, pengagihan kuasa, peranti keselamatan dan komponen 
kawalan. Rekabentuk mekanikal meliputi pembinaan struktur robot Ini termasuk 
lukisan dan simulasi mekanikal, turut melibatkan pengiraan dan fabrikasi 
bahagian-babagian robot Rekabentuk perisian pula akan meh1>atkan penugasan 
masukan dan keluaran, carta-carta aliran program, teknik robot-bela jar dan 
pengaturcaraan MINT. Semen tara, antaramuka grafik akan meliputi 
pengaturcaraan Visual Basic. 
Secara asasnya, projek ini membabitkan beberapa sub-sistem iaitu sistem penderia 
yang digunakan untuk mendapatkan maklumat keadaan mekanisme dan 
persekitaran, pengawal dan pemacu untuk mengawal mekanisme dan penderia, 
sistem kawalan dan juga sistem pengagihan kuasa. Fungsi khas sistem robotik 
dicapai dengan penterjemahan maklumat-maklumat penderia dan pemacuan 
mekanikal. 
VI 
Keseluruhan sistem robotik ini telah direkabentuk, dibina dan diuji secara teliti. 
Daripada keputusan ujikaji, temyata sistem robot yang dicadangkan telah berjaya 
dihasilkan. Tangan robot ini berupaya untuk mengendalikan kerja-kerja berbahaya 
dalam ujikaji makmal terutamanya pemprosesan bahan kimia. Pada masa yang 
sarna, ini turut mengurangkan risiko kepada manusia. 
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Science and technology pJay a major role in Malaysia's dynamic 
industrialisation. In the spirit of~Malaysia incorporated' promulgated by the Prime 
Minister Dr. Mahathir Mohammad since 1983, the public and private sectors have 
been very supportive of science and technology developments in Malaysia. 
National awareness and interest in science and techne>le>gy must be enhanced, as 
this constitutes a prerequisite for an inventive society. Inventing is a suitable 
approach to help make science and technology more interesting and relevant to the 
industries and economy. The spirit of inventiveness should be inculcated among 
Malaysians. 
There are various types of inventions ranging from simple to complex base 
on its functionality and needs by the various industries. One of the quite prominent 
types is robotic invention. In an industrialisation era, robotics have certainly played 
a very important role not only in minimising and easing work burden but also to 
the extend of increasing productivity and not compromising on products quality. 
This has certainly brought prosperity to many countries such as Japan and Korea. 
In order to "mimic" this significant achievement, our Prime Minister had launched 
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